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CROSS-REFERENCE TO RELATED APPLICATIONS 

Pursuant to 35 U.S.C. § 119(e), this application 
claims the benefit of U.S. Provisional Patent Application 
No. 60/136,370 entitled Equipment Information System and 
Method, filed May, 28 1999, and named Thomas W. McCaslin 
as inventor, and is also hereby incorporated by reference 
for all purposes. 

TECHNICAL FIELD OF THE INVENTION 

This invention relates in general to the field of 
information systems and more particularly to an equipment 
information system and method. 
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BACKGROUND OF THE INVENTION 

The management of equipment inventory involves many 
different tasks that begins with the procurement of 
equipment and ending with the retirement or sale of such 
equipment. During ' the useful life of equipment, various 
information related to the equipment and associated tasks 
may need to be tracked and monitored, including, for 
example, procurement, installation, location, repair, 
testing, transportation/ shipping, monitoring, evaluation, 
and historical record keeping. All of these present 
serious challenges to both unregulated and regulated 
companies. Regulated companies, such as electric utility 
distribution companies, must track, monitor, and evaluate 
additional information to meet regulatory requirements, 
such as for economic regulation and environmental 
compliance . 

Electric utility distribution companies, for example, 
must manage large amounts of expensive capital equipment, 
such as distribution transformers, which must be procured, 
shipped, installed, monitored, repaired, and tested across, 
often, large geographic areas, while complying with all 
regulatory requirements related thereto. An adequate 
inventory of such distribution transformers must be managed 
so that transformers are stocked and available at 
appropriate locations when needed. A large volume of 
information is required to manage such equipment inventory 
and all of the associated tasks. 

Equipment inventory, such as the electrical equipment 
mentioned above that is used by regulated electric utility 
distribution companies, are often extremely expensive and 
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may account for a large portion of a companies overall 
assets. Such electrical equipment inventory may include, 
for example, transformers, voltage regulators, capacitors, 
relays, reclosures, and batteries. Excess equipment 
inventory may increase a companies overall holding or 
carrying costs, result in lower profits and lost investment 
opportunity, and may delay or reduce other needed capital 
expenditures. Inaccurate tracking and monitoring of 
equipment inventory could result in regulatory fines, such 
as those due to environmental violations and shipping 
violations . 

Unfortunately, the tracking, monitoring, and 
evaluation of equipment inventory is often complex and 
involves many different systems due to the wide range of 
functions and tasks that are involved. This often requires 
software systems and multiple databases that must be 
constantly coordinated and synchronized to ensure accuracy 
and consistency in performing these tasks. These various 
systems are rarely, if ever, designed to work with one 
another and often only interface with one another through 
a manual process. This is expensive, cumbersome, and does 
not result in an optimal tracking, monitoring, and. 
evaluation of equipment inventory. 

The allocation of inventory at a central warehouse or 
central inventory location to fill orders from satellite 
warehouses or service centers can be complicated and time 
consuming. Once an order has been allocated, the 
transportation of large, and often expensive equipment, 
such as distribution transformers, present numerous 
challenges and opportunities for inefficiencies. 
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SUMMARY OF THE INVENTION 

From the foregoing it may be appreciated that a need 
has arisen for an equipment information system and method 
that allows equipment inventory to be efficiently and 
effectively tracked, monitored, and evaluated. In 
accordance with the present invention, an equipment 
information system and method are provided that 
substantially eliminate one or more of the disadvantages 
and problems outlined above. 

According to an aspect of the present invention, an 
equipment information system is provided that includes 
various modules and a database that may include various 
tables of data or information. The various modules may 
include a table maintenance module, an inquiry module, an 
inventory module, a transportation module, and an 
installations/removals module. 

According to another aspect of the present invention, 
a method for managing equipment information is provided 
that includes storing attributes of a piece of equipment in 
an equipment information database when the equipment is 
received at a central inventory location, adding an 
indication in the equipment information database that the 
equipment is available inventory, receiving an order for 
equipment needed at a service center that is of the same 
type as the equipment, and allocating inventory to the 
order based on available inventory in the equipment 
information database. The method may further provide 
shipping the equipment for the order to the service center, 
installing the equipment, updating the equipment 
information database to indicate that the equipment has 
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been installed, removing the equipment, updating the 
equipment information database that the equipment has been 
removed, and shipping the equipment to the central 
inventory location . 

The present invention provides a profusion of 
technical advantages that include the capability to 
efficiently and effectively track, monitor, evaluate, and 
manage equipment inventory. This may be achieved using a 
single database that includes multiple tables, or using 
multiple databases. 

Another technical advantage of the present invention 
includes the capability to quickly, efficiently, and 
accurately know the current status of your equipment 
assets,, including inventory levels, so that these inventory 
levels may be optimized to reduce or minimize overall 
holding or carrying costs. 

A further technical advantage of the present invention 
includes the capability to automatically interface with 
other systems, such as, for example, a work management 
information system, a procurement and accounts payable 
system, financial information management system, and a 
graphics systems. In this manner, database information 
that is common between the various systems is synchronized, 
accurate, and current, and duplication of effort is 
minimized and overall efficiency is increased. 

Yet another technical advantage includes the 
versatility to allow a company to provide better service by 
eliminating or minimizing situations where equipment is not 
in inventory or is not available at the appropriate 
location when needed by a customer. Stated differently, 
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equipment inventory may be better managed between 
locations, warehouses, or service centers to ensure that 
the right asset or equipment is at the correct location. 
Users are also provided the added advantage of being able, 
in one system, to quickly and efficiently identify the 
location and status of the most eligible piece of equipment 
to transport in the event of an emergency situation. 

Another technical advantage of the present invention 
includes the capability to establish reasonable balanced 
performance measures to evaluate such metrics as quality, 
service, and costs. Further, the performance of the 
various equipment inventory locations can be evaluated, 
along with the performance of personnel, equipment vendors, 
equipment manufacturers, and suppliers. 

Still other technical advantages of the present 
invention include the capability to: (1) provide automated 
reports that contain information for performance measures; 
(2) train a user in minimal time and cost because of the 
ease of use of the system; (3) provide historical equipment 
information that assists with regulatory compliance, such 
as environmental, transportation, and financial 
regulations; (4) automatically generate forms that assist 
with regulatory compliance and operational efficiencies, 
such as Department of Transportation ("DOT") forms and 
bills of lading; (5) provide enhanced security and 
reliability by limiting personnel to only those portions of 
the system in which they are concerned; (6) provide 
automatic order capability from service centers to the 
central inventory location; (7) provide automatic reorder 
capability to replace equipment used from the service 
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In 



centers for recent installations to ensure adequate 
inventory at service centers at all times; (8) 
automatically allocate orders for equipment to be provided 
from a central inventory location to a service center; (9) 
deallocate orders; and (10) provide the flexibility to 
operate in both a regulated, an unregulated, and a mixed 
regulated, unregulated environment. Other technical 

advantages are readily apparent to one skilled in the art 
from the following figures, description, and claims. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

For a more complete understanding of the present 
invention and the advantages thereof, reference is now made 
to the following brief description, taken in connection 
with the accompanying drawings and detailed description, 
wherein like reference numerals represent like parts, in 
which : 

FIGURE 1 is an overview block diagram of an exemplary 
embodiment of an Equipment Information System ("EIS" ) that 
is implemented as a Distribution Equipment Information 
System ("DEIS") ; 

FIGURE 2 is a block diagram that illustrates various „ 
exemplary interfaces, including both I/O interfaces and 
interfaces with external computer systems, that may be 
provided with the DEIS; 

FIGURE 3 is a diagram of an exemplary software 
architecture of an equipment information system; 

FIGURE 4 is a diagram of an exemplary computer 
hardware configuration that may be used to implement an 
equipment information system; 

FIGURE 5 is an overview diagram that illustrates a 
central inventory location and several exemplary routes to 
several service centers; 

FIGURE 6 is a flow chart illustrating a method for 
managing equipment information for a transformer from 
"birth-to-death 11 ; 

FIGURE 7 is a flow chart illustrating a method for 
processing, allocating, and filling an order according to 
an embodiment of the present invention; 
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FIGURE 8 is a flow chart illustrating a method for 
filling and transporting equipment according to an 
embodiment of the present invention; 

FIGURES 9 through 17 provide an exemplary set of 
Graphical User Interfaces (GUIs) that may be used. provide 
inquiry module functionality; 

FIGURES 18 through 21 provide an exemplary set of 
Graphical User Interfaces (GUIs) that may be used provide 
ins tall at ions /removals module functionality; 

FIGURES 22 through 27 provide an exemplary set of 
Graphical User Interfaces (GUIs) that may be used provide 
inventory module functionality; 

\^ FIGURES 28 through 32 Provide an exemplary set of 
Graphical User Interfaces (GnJIs) that may be used provide 
inventory module functionality that may only be accessed by 
certain users, such as at / central inventory location; 

FIGURES 32 through 36 provide an exemplary set of 
Graphical User Interfaces (GULs) that may be used provide 
transportation module functionality; and 

FIGURES 36 through 50 provide an exemplary set of 
Graphical User Interfaces (GUIs) that may be used provide 
table maintenance module functionality; 
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DETAILED DESCRIPTION OF THE INVENTION 

It should be understood at the outset that although an 
exemplary implementation of the present invention is 
illustrated below, the present invention may be implemented 
using any number of techniques and that may be used to 
track, allocate, monitor, and evaluate virtually any type 
of equipment, such as, for example, electrical distribution 
equipment. The present invention should in no way be 
limited to the exemplary implementations, drawings, and 
techniques illustrated below, including the exemplary 
software and hardware design and implementation illustrated 
and described herein, 

FIGURE 1 is an overview diagram 10 of an exemplary 
embodiment of an Equipment Information System ("EIS") that 
is implemented as a Distribution Equipment Information 
System ("DEIS") 2 4 for tracking, allocating, deallocating, 
monitoring, and evaluating the equipment inventory that is 
commonly found and used by electric utility distribution 
companies. In a preferred embodiment, the DEIS 24 is 
implemented using a distributed computer architecture, such 
as a client/server architecture, that provides "fat" client 
functionality and a centralized server database. The 
DEIS 24 may be implemented in a preferred embodiment using 
various modules and at least one database that will 
generally include various tables. For example, the DEIS 24 
may include a table maintenance module 14, an inquiry 
module 16, an inventory module 18, a transportation module 
20, and an installations/removals module 22. Each of these 
modules are implemented in software and provide various 
functionality which are described more fully below. It 
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should be understood that the various modules illustrated 
in FIGURE 1 and described below may be , implemented and 
organized as one or more programs, code, instructions, 
subroutines, objects, processes, methods, or any and all 
combinations thereof . 

The table maintenance module 14 provides system 
maintenance functions for various tables contained within 
the main database of the DEIS 24. The inquiry module 16 is 
used to query the database and the various tables and 
information stored within the DEIS 24 so that both standard 
reports and ad hoc reports may be generated. In one 
embodiment, the inquiry module 16 is implemented using a - 
database management software tool such as MICROSOFT ACCESS, 
while the main database of the DEIS 24 is implemented as an 
ORACLE database. 

The inventory module 18 provides the capability to 
receive, track, allocate, deallocate, monitor, and evaluate 
equipment and orders, such as electrical distribution 
equipment including, for example, transformers, capacitors, 
switch gear, oil switches, regulators, reclosures, 
batteries, and voltage regulators, and any other equipment 
used in or in connection with a business. The inventory 
module 18 may also provide, assist, or interface with the 
capability to track the location of this equipment between 
various service centers or locations. It will, in a 
preferred embodiment, provide current information as to the 
inventory not only at a central inventory location or 
central warehouse, but at satellite warehouses or service 
centers, sites, yards, or locations. 

The transportation module 20 provides the management 




ATTORNEY DOCKET NO. 
BASI .IP2013 



PATENT APPLICATION 



- 12 - 



EQUIPMENT INFORMATION SYSTEM AND METHOD 



5 



H 10 



m is 



20 



25 



30 



and tracking functionality of the transport of equipment 
from one location to one or more other locations, for 
example, from a central location or center, to various 
satellite locations or centers. This may include, for 
example, the automatic generation of bills of lading, and 
loading documents. The central location, where equipment 
inventory may be generally received and distributed to 
other locations, may also be the location where equipment 
is repaired, maintained, transported, retired, tested, and 
where any number of other functions are performed. 

The installations/removals module 22 provides the 
functionality to manage or determine whether a piece of 
equipment is installed or is in service, or has been 
removed or is out of service. It may also include the 
capability to provide additional equipment information such 
as the field location number, which indicates the 
geographic or physical location of the equipment in 
service, such as the physical location on or in the 
electrical distribution system where the equipment is 
installed or located. In one embodiment, the 

installations/removals module 22 may interface with an 
external interface of external interfaces 12, such as a 
distribution information system, a work management system, 
or a graphical information system. For example, the 
graphical information system, which is illustrated in 
FIGURE 2 and described more fully below in connection 
therewith, may interface with the installations/removals 
module 22 of the DEIS 24 to exchange information. For 
example, when a transformer (or other equipment) is 
installed in a distribution circuit of an electric utility 
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distribution company, the installations/removals module 22 
may provide various attributes or information to the 
graphical information system. This provides the 

significant advantage of eliminating the need to enter the 
same information in multiple systems, ensures data 
consistency across systems, and, often, will result in more 
accurate data. 

The DEIS 24 may also interface with any of a number of 
other computer systems through any of a variety of known or 
available interfaces, as represented by the external 
interfaces 12, to both receive and/or deliver or exchange 
information. Further, the DEIS 24 may include any number - 
of available input/output mechanisms which allow for data 
to be input or output from the system such as, for example, 
graphical user interfaces ("GUIs"), bar code devices, and 
electronic inputs such as batch file exchanges. 

FIGURE 2 is a block diagram 50 that illustrates 
various exemplary interfaces, including both I/O or user 
interfaces and interfaces with external computer systems, 
such as the external interfaces 12, that may be provided 
with the DEIS 24. The various user interfaces include the 
user interfaces 52, where a user may simply and 
conveniently access various GUIs of the DEIS 24, each such 
GUI being normally associated with one or more of the 
modules of the DEIS 24, to access and/or exchange 
information with the DEIS 24. A laptop or remote 
interface 54 is shown that allows -a user or field personnel 
to provide various inputs to the DEIS 24 in an off-line 
mode and later dock or connect with the DEIS 24 where the 
information may then be downloaded to the DEIS 24. 
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The DEIS 24 may also interface through the external 
interfaces 12 with an external system that provides 
financial and/or property accounting functions. This is 
represented by a Financial Information Management 
System 60, which, in one embodiment, is a property 
accounting system that provides property accounting 
functions, such as those that are required by both a 
regulated and an unregulated entity. In this manner, 
information is automatically and seamlessly provided 
between two separate systems so that information is 
accurately updated and maintained between the two systems. 

An interface to another external system is indicated - 
by a Procurement and Accounts Payable System ("PAPS") 62. 
The PAPS 62 allows the DEIS 24 to request that certain 
equipment be ordered through the PAPS 62 so that PAPS 62 
may generate an appropriate purchase order for use in 
ordering the requested equipment. The PAPS 62 also may 
track accounts payable after such purchase order has been 
receive or after an invoice has been received for an 
equipment manufacturer. In other embodiments, the various 
functionality of the PAPS 62 may be provided in two or more 
separate external systems. 

A bar code interface 58 is illustrated in FIGURE 2 and 
represents the fact that a bar code scanner may be used to 
input various information into the DEIS 24. The bar code 
interface 58 may also be used to supply information 
simultaneously or nearly simultaneously to a separate 
system such as the PAPS 62. For example, the bar code 
interface 58 may be used to scan and input equipment 
nameplate information, such as, for example, the 
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manufacturer, the serial number, and other attributes of 
the equipment. This may be used by the DEIS 24 to track 
the location and the transportation of the piece of 
equipment that has been received. The PAPS 62 and the 
DEIS 24 may be used in" conjunction when a piece of 
equipment, such as a transformer, is originally received 
from a vendor or manufacturer. Input information, such as 
the serial number and other identifying and desired 
information, may be input into both the PAPS 62 and the 
DEIS 24 using the bar code interface 58. The PAPS 62 may 
use this input information so that accounts payable may be 
properly adjusted to reflect that a payment is due to the 
appropriate vendor or manufacturer of the received 
equipment. The DEIS 24 now has an initial record of the 
equipment to begin tracking and managing the "birth-to- 
death" associated information of the equipment and to 
ensure that equipment orders received internally are 
properly processed and equipment is delivered to desired 
service centers or subcenters as requested. 

Finally, the DEIS 24 may also interface with a 
distribution information system that may include the 
capability or functionality of either or both a Work 
Management Information System ("WMIS") 64 and/or a 
Graphical Information System ("GIS") 56. The WMIS provides 
the ^capability for personnel in the field, such as 
engineering personnel, to estimate the particular needs of 
a job such that the job equipment estimation system will in 
turn generate the required equipment that is estimated to 
be needed for the job. The WMIS 64 may then, once a job 
is approved, provide such equipment needs to the DEIS 24 
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along with a need date and location. The DEIS 24 will then 
generate an order from the In other embodiments, the DEIS 
24 may provide inventory and/or availability information to 
the WMIS 64. In one embodiment, information is not 
provided from the WMIS 64 until the particular job that has 
been estimated has been approved in the WMIS 64, which 
indicates that the need to order such equipment is more 
certain . 

An interface to an external computer system is 
indicated by the GIS 56, which represents an external 
graphics system that, in one embodiment, provides one line 
graphical representations of an electrical distribution - 
system that may be used to generate one line charts, and 
that includes information about the physical and electrical 
characteristics of a distribution system so that 
engineering studies may be run. The DEIS 24 may 

automatically provide such information to the GIS 56 to 
eliminate the need for a user to provide such information 
manually into the GIS 56. This also provides the added and 
significant advantage of ensuring that information in two 
independent systems remains current and synchronized. 

FIGURE 3 is a diagram of an exemplary software 
architecture of an equipment information system 80, such as 
the DEIS 24. Along the left side of FIGURE 3 are 
representative .GUIs or windows 110 through 116., such as the 
GUIs described herein in connection with FIGURES 9 through 
50. Each of the GUIs has an associated logic that may be 
developed as scripts using a programming tool called 
POWERBUILDER by SYBASE. These scripts may result in the 
generation of objects, such as objects 82 through 104, for 
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use by such GUIs as is illustrated. 

One or more of the GUIs and their associated logic, 
which is contained in the one or more objects that are 
associated with each GUI, may be grouped into modules or 
libraries, such as the exemplary groupings discussed above 
for the five modules of the exemplary DEIS 24 illustrated 
in FIGURE 1 and discussed above. For example, a module 118 
is shown that includes GUI or windows 110 through 112, and 
corresponding objects 82 through 92, which provide, in one 
embodiment, event driven logic based on a user's selection 
on the associated GUI. This logic may be a database query, 
a mathematical operation, a sort, or virtually any - 
available and desired logic. 

The DEIS 24 may be implemented using any number of 
available software development and programming tools such 
as, for example, POWERBUILDER or VISUAL BASIC by MICROSOFT. 
In one embodiment, POWERBUILDER may be used to develop an 
individual library for each of the five modules discussed 
throughout and as illustrated in FIGURE 1 such that all of 
the GUIs and their associated logic or objects for each 
module are contained in the individual library. These 
individual libraries are referred to as POWERBUILDER 
libraries and are designated with a "pbl" extension. A 
build may then be performed with all of the five libraries, 
and some of- the. standard libraries provided with 
POWERBUILDER to generate a single executable file. 
Depending on a desired hardware configuration, this single 
executable file may be distributed to virtually any client 
that can access a server through a network, such as a local 
area network, a wide area network, a token ring network, 
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and the like. 

A database 120 of the equipment information system 80 
is shown such that it can exchange information to and from 
the various GUIs and objects of the modules or libraries as 
illustrated in FIGURE 3. Preferably, the database will be 
implemented as a relational database at a server and will 
include a database manager such that the objects of the 
various GUIs and modules may initiate various database 
commands to interrogate the information and various table 
of the database. The database manager also preferably 
provides for stored procedures, such as stored procedure 
122, to be developed and executed such that stored 
procedures may also access the information of the database. 
The stored procedures may be initiated automatically, such 
as at defined or periodic intervals, through other stored 
procedures, or through objects of the GUIs. In a preferred 
embodiment, the database is implemented as an ORACLE 
database manager at a server and the executable code is 
provided at one or more clients. 

External interfaces 124 includes both I/O interfaces 
and interfaces with external systems, and may also initiate 
stored procedures and may communicate or exchange 
information with the various modules and their GUIs and 
objects. This is also illustrated in FIGURE 3. 

- FIGURE 4 is a diagram of an exemplary computer 
hardware configuration that may be used to implement an 
equipment information system 140, such as the DEIS 24 
discussed above. In the preferred embodiment shown, 
various clients may communicate with a server 152 and each 
of the clients has an executable that provides the five 
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modules discussed above along with their associated GUIs 
and objects. Each of these clients preferably operate 
under a WINDOWS or equivalent operating system that provide 
a GUI. An information client 142, a corporate client 144, 
a service center #1 client 146, a service center #n client 
148, and a central inventory location client 150 are shown 
in FIGURE 4. The client software at the central inventory 
location client 150 will, in a preferred embodiment, 
contain or provide access to more functionality, especially 
in the inventory module to provide such functionality, for 
example, as manual allocation of orders. The central 
inventory location client 150 may also exclusively provide 
access to load creation GUIs, and associated objects, to 
provide load creation functionality as part 4 of the 
transportation module or the inventory module. 

In the preferred embodiment, because the vast majority 
of the executable code for the equipment information 
system 140 resides on the client, the clients may be 
referred to as "fat" clients. The server 152 will host a 
equipment information system database 154 using a database 
management tool, application, or system, such as an ORACLE 
database manager 156. This allows for stored 

procedures 158 to be run at the server 152 that act on the 
data in the database 154 and associated tables. The stored 
procedures 15-8 may be setup to execute automatically, such 
as every night, through another stored procedure, or on 
demand when selected or initiated through a window or GUI. 
In still other implementations, the stored procedures may 
be implemented by external systems through an interface 
with the external system, not shown in FIGURE 4 
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An off-line, near real-time version or copy of the 
equipment information database 154 may also be provided and 
accessed by a separate database manager 160 that may or may 
not be located or active at the server. For example, 
MICROSOFT ACCESS may be used to access the DEIS database 
154 to generate virtually any desired report. This may be 
referred to as a report manager. 

FIGURE 5 is an overview diagram 200 that 
illustrates a central inventory location 202 and several 
exemplary routes to several service centers. The present 
invention may be used in such a system to manage the 
transportation, generally using the transportation module, 
to manage the transportation of equipment from the central 
inventory location 202 to various service centers on a 
route, and to retrieve equipment from such service centers 
to transport to the central inventory location 202. 

A route to supply and retrieve equipment, such as 
distribution equipment like an electrical transformer, is 
generally defined and driven using a truck/ trailer 
combination. A route 218 is illustrated with a dashed line 
connecting the central inventory location 202, a service 
center 204, which serves a service area 216, a service 
center 206, and a service center 208. Similarly a route 
220 is illustrated with a dashed line connecting the 
central -inventory -location 202, a service center 210/ a 
service center 212, and a service center 214. It should be 
noted that even though only service center 216 is shown in 
FIGURE 5, generally, each service center will be 
responsible for a certain defined service area or areas. 

FIGURE 6 is a flow chart illustrating a method 
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600 for managing equipment information for a transformer 
from "birth-to-death" . The method 600 begins at block 602 
and proceeds to block 604 where a new transformer is 
received at, for example, a central inventory location. 
Next at block 606, the nameplate of the transformer is 
entered into the equipment information system using, 
preferably, a bar code scanner. The information may 
include a serial number, manufacturer, an SKU number, and 
virtually any available or desired information. 

The method 600 proceeds next to block 608 where an 
order is entered or generated, either manually or 
automatically, into or by the equipment information system 
for a transformer. At block 610, the order is allocated by 
the equipment information system as to inventory at the 
central distribution location. The transformer is then 
shipped to a service center. At block 612 the transformer 
is installed into an electrical system and is in service. 
The method 600 proceeds next to several decision blocks 614, 
618, 622, and 626 where, generally the transformer is 
monitored to see if for any reason, such as, for example, 
the transformer becomes overloaded, fails, needs a test 
performed (such as a test for PCB in transformer fluids) , or 
for any other reason needs to be taken out of service. If 
yes, the transformer is generally removed and replaced, as 
is clear in the flow, chart of the method 600. At such point 
in time the transformer is no longer serviceable or 
repairable, as is shown in decision block 630, the 
transformer is retired and properly disposed as required. 
The method 600 ends at block 634. 

FIGURE 7 is a flow chart illustrating a method 700 for 
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processing, allocating, and filling an order according to an 
embodiment of the present invention. The method 700 begins 
at block 702 and proceeds to block 704 where an order is 
received or generated in the equipment information system* 
Orders may be manually entered into the equipment 
information system, automatically generated to reorder 
equipment at a service or satellite center, or through an 
external interface. The method 700 proceeds next to 
decision block 706, where it waits until such time as an 
order is found to eligible for allocating. In a preferred 
embodiment, the order contains the need day or date for the 
ordered or requested equipment. Until such time as the* 
actual date approaches a window leading up to the need date, 
the order is not eligible to be allocated. After such time 
the order is eligible to be allocated. 

Proceeding next to decision block 708, where it waits 
until such time as inventory is available, normally at a 
central inventory location, to be allocated to this order. 
When the inventory is available the order is allocated at 
block 710. The allocation is not necessarily corresponded 
to individual equipment, but classes of available equipment, 
such as by the number of available equipment of a particular 
type as classified by an SKU or other identifying number. 

If certain events happen, such as emergency conditions, 
previously allocated orders may be deallocated, as indicated 
by block 716. This may be done manually, or automatically 
according to some criteria. The order is filled and shipped 
in block 712, and the method 700 ends at block 714. 
Allocation may be achieved through various ways, such as by 
using stored procedures. 
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It should be noted that the allocation may not 
specifically identify individual pieces of equipment by 
their unique identifier, such as their unique company 
number, at this time. Deallocation may also occur if an 
order is canceled. In the event that the threshold time 
period before the order is to be filled has been met and the 
allocation has occurred, if the order is later canceled, the 
allocation can then be deallocated. This is automatically 
achieved once the order is canceled. Equipment inventory 
may also be manually deallocated if a user determines that 
even though a prior allocation has already occurred, a 
superior or more urgent need for the equipment exists. In- 
such a case, a user may access a manual GUI in the DEIS 24 
and deallocate a certain quantity of units of a particular 
stock order number. 

The allocation/deallocation processing, in addition to 
what was described above, may also provide partial 
allocations, such as when insufficient inventory is on hand 
when an order must be allocated and/or shipped. It can 
process substitute stock order numbers, provide capability 
to handle order cancellations and work request 
cancellations, such as work request cancellations from a job 
equipment estimation system such as WMIS. All of this 
functionality may be achieved through the use of stored 
procedures _ to manipulate a database and with the use of 
logic to perform additional functions and to perform 
database manipulations. Some of the processing involved in 
the allocation or deallocation processing involves the use 
of batch processing, while other needed processing may be 
provided on demand or as needed. 
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FIGURE 8 is a flow chart illustrating a method 800 for 
filling and transporting equipment according to an 
embodiment of the present invention. The method starts at 
802 and proceeds to 804 where a load is created, which means 
allocated orders are now associated with individual items of 
equipment. The equipment is scanned at block 804, loaded on 
a truck at block 808, a transportation report, such as a 
bill of lading is generated and other reports for the 
particular route and various service center stops are 
generated as needed or required. 

The equipment is delivered to a service center on the 
route at block 810, any equipment scheduled to be picked up- 
is done so at block 814 for shipment back to the central 
inventory location, and the method ends at block 816. 
FIGURES 9-17 provide an exemplary set of Graphical User 
Interfaces (GUIs) that may be used provide inquiry module 
functionality. In general, this module provides the 
flexibility to develop virtually any inquiry to check on 
almost any aspect of the DEIS 24. Various tables of the 
database of the DEIS 24 may be interrogated to generate 
output results . 

FIGURE 9 illustrates a Tree View Menu GUI and an 
Inquiry GUI. The Tree View Menu GUI is a diagram of screen 
inputs that includes a menu, similar to FIGURE 1, which may 
be referred to or thought of as the main menu of the 
DEIS 24. As illustrated, this includes selections for the 
inquiry module, the installations/removals module, the 
inventory module, the SOS transactions module (which 
provides additional access or makes available certain GUIs 
relevant to a central inventory location and, in one 
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embodiment, related primarily to the inventory module) , the 
transportation module, and the table maintenance module. 
Each of the GUIs and their functions are discussed below. 

Once the inquiry module is chosen, the user is 
presented with the Inquiry GUI as illustrated in FIGURE 9. 
The Inquiry GUI provides three fields to possibly receive 
input. This includes the company number, which may be a 
unique identifier for each piece of equipment, a serial 
number, and a field location number. A user may enter 
information in any one of the three input fields. For 
example, if the number 93 is entered in the serial number 
field along with a wild card to request all records that" 
include the number 93, an output result may be displayed 
that is similar to what is shown in FIGURE 9. The Inquiry 
GUI uses various tables within the DEIS 24 database, which 
are annotated on all of the exemplary GUIs of FIGURES 9 
through 44. Thus, each of the tables that are affected, 
associated with, and/or queried by a GUI of the DEIS 24 is 
written beside the associated GUI. Further, Exhibit A, 
which is attached hereto, includes a chart that highlights 
and correlates each GUI or screen of the DEIS 24 with the 
associated tables of the database of the DEIS 24. 

FIGURE 10 illustrates an Detail GUI and a History GUI. 
The Detail GUI allows a user to input a company number, 
which is a unique identifier for a particular piece of 
equipment, such as a transformer, and presents all of the 
associated information that is shown in FIGURE 10 as an 
output. This may include the serial number, the field 
location number, the status of the piece of equipment, the 
manufacturer of equipment, the grid location number, the 
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purchase date, and any of a variety of other desired 
information . 

The History GUI allows the user to enter a unique 
company number for a particular piece of equipment and 
receive historical information as an output. For example, 
the History GUI of FIGURE 10 illustrates the case where the 
equipment that identified by the unique company number is 
shown to have been installed on 12/7/93 is available, 

FIGURE 11 illustrates an Installation History GUI and 
a Removal History GUI. The Installation History GUI allows 
a user to provide a company number of a particular piece of 
equipment and to receive detailed installation history as an" 
output. Installation History may also be retrieved from the 
History GUI of FIGURE 10 by selecting history detail on this 
GUI . 

The Removal History GUI is similar to the Installation 
History GUI and provides more detailed history in the event 
that a particular piece of equipment had been removed from 
service in the past. FIGURES 12 through 14 all illustrate 
various specific history GUIs that operate similarly to the 
GUIs just described in FIGURE 11. That is, the user may 
either enter a unique company number that identifies a 
particular piece of equipment directly into thses GUIs, or 
get to them from the History GUI of FIGURE 10. For example, 
if a particular piece of equipment had a transfer history, 
a name plate maintenance history, a repair history, a test 
results history, or a reclassification history, as 
illustrated by the various GUIs of FIGURES 12 through 14, 
this information would be provided as a record or a line in 
the History GUI of FIGURE 10. This line or record could be 
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highlighted and then the desired history detail could be 
selected to display the desired history GUI of FIGURES 11 
through 14, where the specific information would be 
displayed, 

FIGURE 14 illustrates a Reclassification History GUI 
and a On-dock Quantities by Location and TSN GUI. The 
Reclassification History GUI provides detailed history 
information for each piece of equipment or any desired piece 
of equipment relating to its classification or association 
with any particular business unit or business entity. 

The On-Dock Quantities by Location and TSN GUI provides 
an input screen with input fields, such as the six input" 
fields shown in FIGURE 14, so that a user may enter 
information in one or more of these fields to develop a 
search query or criteria to receive any desired information. 
The term on-dock is synonymous as physically present at a 
particular location, regardless of its status. 

FIGURE 15 illustrates an On-Dock Quantities by Location 
and TSN Output GUI and an Outstanding Orders GUI. The On- 
Dock Quantities by Location and TSN Output GUI provides the 
graphical output results of the search or query that was 
performed and the On-Dock Quantities by Location and TSN GUI 
of FIGURE 14. 

The Outstanding Orders GUI provides an input screen so 
that a query or criteria can be set up to determine which 
orders have been placed but not yet filled. These are 
referred to as outstanding orders. 

FIGURE 16 illustrates an Outstanding Orders Output GUI 
and a TSNs Not Auto Re-Ordered by Yard GUI . The Outstanding 
Orders Report GUI is simply the graphical output result of 
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the search that was performed by the criteria or query that 
was set up in the Outstanding Orders GUI of FIGURE 15. 

The TSNs Not Auto Re-Ordered by Yard GUI allows the 
user to choose a location, warehouse, service center, or the 
like to perform a query on the database to retrieve those 
pieces of equipment that have not been automatically re- 
ordered. Certain equipment, which are identified by unique 
stock numbers or TSN stock numbers, may be tagged so as not 
to be automatically re-ordered even in the event that such 
equipment is shipped and installed, and thus no longer 
available . 

FIGURE 17 illustrates an Install/Remove/Changeout" 
Report GUI and an Associated Install/Remove/Changeout Report 
Output GUI. The Install/Remove Changeout Report GUI allows 
a user to input a particular location, such as a warehouse 
or service center, and a date range to generate a report. 
The Install/Remove/Changeout Report GUI illustrates such a 
report, which is provided as a graphical user interface and 
provides all the information for that location and for the 
date range as selected in the Install/Remove/Changeout 
Report GUI. In effect, this provides an activity report for 
all of the equipment that was either installed, removed, or 
changed out during the particular date range that was 
selected. 

FIGURES 18-21 provide an exemplary set of GUIs to 
achieve the installations/removals module. In general, this 
module allows for equipment installations and equipment 
removals to be properly tracked, monitored, and evaluated. 
The installations/removals module also provides the ability 
to interface with another system, such as a graphics system, 
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to display or provide line drawings of an electrical 
distribution system. For example, INTERGRAPH provides 
graphical software to display one line drawings and the like 
of electrical distribution system, and to provide load flow 
or transformer loading engineering studies to track and 
monitor the loading and performance of the electrical 
distribution system. 

FIGURE 18 illustrates an Install GUI and a Removal GUI. 
The Install GUI allows a user or installer, such as field 
personnel, to enter appropriate information after installing 
or while installing a particular piece of equipment. The 
Removal GUI allows a user to locate a particular piece of 
equipment, such as a distribution transformer, in the 
database that has been removed from service so that the 
information associated with this piece of equipment may be 
updated to include such things as where the removed 
equipment will be stored. 

FIGURE 19 illustrates a Removal Output GUI and a 
Changeout GUI. The Removal Output GUI is simply the output 
screen that assists a user with selecting the appropriate 
piece of equipment that is to be removed. For example, if 
a user does not know the exact unique identifier of a piece 
of equipment, which may be a company number, various wild 
cards may be used in the search performed at the Removal GUI 
of FIGURE _18. to_ narrow the search results. The search 
results are then displayed in the Removal Output GUI so that 
a user may then select the exact piece of equipment that is 
being removed. The Changeout GUI is identical to the 
Removal GUI of FIGURE 18 and is used instead of the Removal 
Output GUI whenever a piece of equipment is being exchanged 
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or changed out, instead of being removed. 

FIGURE 20 illustrates a Changeout Output GUI that 
provides a removal sub-GUI and a Changeout GUI that provides 
an install sub-GUI- The Removal sub-GUI is similar to that 
which was just described above for selecting the appropriate 
piece of equipment to be removed in connection with the 
removal GUIs of FIGURE 18 and FIGURE 19. The Install sub- 
GUI is identical to the Install GUI as discussed above with 
respect to the Install GUI of FIGURE 18. Thus, the 
Changeout GUIs of FIGURES 19 and 20 are simply combinations 
of the Install and Removal GUIs previously discussed, 

FIGURE 21 illustrates a Laptop Errors GUI and a" 
DIS/DEIS Transformer Discrepancies GUI. These two GUIs 
provide error or discrepancy information in connection with 
two separate interfaces. The various GUIs described in 
FIGURES 18 through 2 0 may be provided on a laptop or 
portable computer that operates independent of the DEIS 24 
as shown in FIGURE 1 and in FIGURE 47 below. In this 
manner, users or field personnel may more conveniently enter 
information while out in the field. This also improves 
accuracy and timeliness of the data because pertinent 
equipment information can simply be entered directly from 
the nameplate of the equipment without having to transfer 
such information to paper and then enter it into the 
DEIS 24.- Once all -the information has been entered in the 
various GUIs described in FIGURES 18 through 20, this 
information may be input into the DEIS System 24 through a 
batch process in such a manner that when the field personnel 
returns and connects directly to the DEIS 24, this 
information is then uploaded to the DEIS 24, A stored 
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database procedure may be used to implement this 
functionality. In the event that there is erroneous data, 
the Laptop Errors GUI of FIGURE 21 will illustrate such 
errors. In such a case, a user may then take appropriate 
action to correct the errors. This may be done by selecting 
the detail as shown on the Laptop Errors GUI so that a user 
may then correct the errors. This ensures that errors can 
be' quickly and conveniently corrected. The DEIS 24 may 
perform any of a variety of checks to flag errors. This may 
include determining whether an entered value is a valid 
entry or checking to see if data for a particular piece of 
equipment has not been erroneously changed. 

The DEIS/DEIS Transformer Discrepancies GUI provides an 
output report that highlights any discrepancies or, data 
errors that were encountered during the process of providing 
information to the graphics system through the graphics 
interface. For example, if a particular transformer is 
marked as being located at a first Field Location Number or 
("FLN" ) and the graphics system indicates that it should be 
located at a different or second field location number, a 
discrepancy record is generated and is shown as illustrated 
in FIGURE 21. These may then be quickly and conveniently 
corrected, if needed. 

FIGURES 22-27 illustrate various exemplary GUIs to 
achieve- -the functionality of the inventory module 18. 
Generally, the inventory module provides a mechanism to 
track, monitor, and evaluate equipment inventory. The 
inventory module 18 also allows or provides the capability 
to order inventory and update inventory information. 
Ordering inventory refers to the process of a satellite or 
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non-central locations ordering equipment from. a central hub 
or central location. For example, service centers in a 
electricity distribution company may order needed or desired 
equipment inventory from a central location or central 
warehouse . 

FIGURE 22 illustrates an Order Review GUI and an Order 
Review Output GUI. The Order Review GUI provides an input 
screen so that a query or search criteria can be established 
to search for orders that have already been entered into 
the DEIS 24. There are three ways in which orders may be 
entered into the DEIS 24. These include receipt of an order 
from an interface from an outside system, such as a job- 
equipment estimation program, through an automatic inventory 
order function provided by the DEIS 24 using a stored 
procedure or the like, or through a direct order entry input 
entered by a user of the DEIS 24. 

The Order Review Output GUI provides a list of records 
that meet the criteria of the query that was entered in the 
Order Review GUI above. From the Order Review Output GUI, 
the various orders may be evaluated and modified if desired. 

FIGURE 23 illustrates an Order Entry GUI and an On Dock 
Transformers GUI. The Order Entry GUI is the interface in 
which a user of the DEIS 24 may enter an order into the 
system. In the Order Entry GUI as shown in FIGURE 23, a 
user may enter the type of equipment that is desired. This 
may be done through the selection of a unique TSN or stock 
number and the destination where the equipment is to be 
delivered or is needed. The date that the equipment is 
needed is also entered through the Order Entry GUI. 

The On Dock Transformers GUI provides an input screen 
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to allow a user to develop a query or establish a search 
criteria to select information as to the physical presence 
or on-dock availability of certain equipment at certain 
warehouses, service centers, or locations. 

FIGURE 24 illustrates an On-Dock Transformers Output 
GUI and a Ship/Receive GUI. The On-Dock Transformers Output 
GUI provides the records that meet the criteria of the 
search that was performed using the On-Dock Transformers GUI 
in FIGURE 23. The On-Dock Transformers Output GUI also 
allows for any of the records that meet the search criteria 
to be modified or to have various status information 
changed. For example, a transformer or other piece of 
equipment that has been damaged and thus has a status that 
indicates the equipment has been damaged, the disposition of 
such equipment may be indicated by using the On-Dock 
Transformers Output GUI. This disposition, for example, may 
indicate that the transformer or equipment is being shipped 
to a particular location or service center for repair. The 
disposition may include any of a variety of statuses such 
as, for example in-transit and ready-to-ship. Once a 
particular piece of equipment has had its disposition 
changed to ready-to-ship, it may now be viewed as part of 
the Ship/Receive GUI. The Ship/Receive GUI allows for 
searches to be performed to determine the status of 
shipments between various locations, warehouses, or service 
centers. The from and to destinations may be indicated and 
the desired status and disposition may also be selected. 

FIGURE 25 illustrates a Ship/Receive Output GUI and a 
Nameplate Maintenance GUI. The Ship/Receive Output GUI 
provides an output report of the various records or data 
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that meet the criteria that was selected on the Ship/Receive 
GUI of FIGURE 24. The Nameplate Maintenance GUI allows a 
user to view and modify the information associated with a 
piece of equipment's nameplate. 

FIGURE 26 illustrates a Retirement/Retirement Reversal 
GUI and an Oil Test Results GUI. The Retirement/Retirement 
Reversal GUI allows for equipment that was thought to have 
been previously lost or inadvertently retired to be 
redesignated as not retired. Further, the 

Retirement/Retirement Reversal GUI allows a piece of 
equipment to be retired. In this manner, the information 
associated with this piece of equipment will indicate that" 
the equipment has been retired. This information may prove 
useful in a regulated industry to provide information to a 
separate property accounting system so that equipment can be 
properly accounted for as being included in or not included 
in the rate base of a company. 

The Oil Test Results GUI allows for oil tests or, in 
other embodiments, other environmental tests, to be entered 
and associated with a piece of equipment. For example, 
Logical Transformers often include oil as their insulators 
and this oil may be periodically tested for environmental 
contaminants. This information or these test results may be 
saved and stored with each transformer. This historical 
information may prove very useful in efficiently and 
economically complying with any of a variety of local, 
state, and -federal environmental regulations. 

FIGURE 27 illustrates a Crew GUI and a Crew Yard GUI. 
The Crew GUI is simply a table of information of the various 
crew members in which a transformer may be issued or a list 
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of equipment may be issued. The Crew Yard GUI associates 
each crew name provided in the Crew GUI with a particular 
location, warehouse, or service center. 

FIGURES 28 through 32 provide an exemplary set of 
Graphical User Interfaces (GUIs) that may be used to provide 
inventory module functionality that will, in a preferred 
embodiment, be accessible only by certain DEIS users, such 
as DEIS users at the central inventory location 202 
illustrated in FIGURE 11. The central inventory 

location 202 may be thought of as central hub or central 
location that may provide storage, maintenance, and shipping 
services for the equipment so that other warehouses or 
locations, normally satellite locations, may receive and 
transport equipment from and to the central location. The 
various functions that may be performed at such a central 
hub may include adding new equipment, filling purchase 
orders, testing equipment, changing the status information 
of equipment, adding found equipment, repairing equipment, 
reclassifying equipment, and any number of other activities 
that may be performed at a central hub or central location. 

FIGURE 28 illustrates an Add New Transformers GUI and 
a Fill Orders GUI. The Add New Transformers GUI allows for 
the receipt of new equipment, such as transformers in this 
case, to be added to the database of the DEIS 24. When a 
new transformer- is received, a separate procurement and 
accounts payable system that may track such items as 
purchase orders may be notified that the transformer or 
other equipment has been received so that the appropriate 
vendor or manufacturer may be paid. Similarly, the receipt 
of a new transformer in a regulated industry, such as a 
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regulated electric utility, may require that the received 
equipment be added to the rate base or capitalized. In one 
embodiment, a separate property accounting system may 
receive information that the additional equipment or 
property has been received and thus should be added to the 
rate base. 

The Fill Orders GUI allows a central hub or location, 
such as a central inventory location, to meet or fill the 
orders or requests from the various other locations or 
service centers that are requesting equipment from the 
central hub or central inventory location. For example, the 
Arlington Service Center may be selected in the location- 
field and all orders requested for the present time period 
may be viewed and a particular piece of equipment may be 
designated as the piece of equipment that will be used to 
fill the order. In one embodiment, the status of the 
particular piece of equipment is changed to ready-to-ship, 
indicating that the piece of equipment has been designated 
to meet a particular order and is designated for another 
location . 

FIGURE 29 includes a Mass Retirement GUI and a Mass 
Status Change GUI. These two GUIs simply provide a 
convenient means in which to change the status of a large 
number of pieces of equipment at one time. The Mass 
Retirement GUI allows multiple pieces of equipment to be 
retired at once, while the Mass Status Change GUI allows 
multiple pieces of equipment to have their status changed at 
once . 

FIGURE 30 illustrates an Add Found Device GUI and a 
Repair GUI. The Add Found Device GUI allows a piece of 
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equipment that, for whatever reason, is not entered into the 
database of the DEIS 24 and has not been recorded. In this 
manner, the particular piece of equipment is now provided as 
a record in the database of the DEIS 24 so that it may be 
tracked, monitored, and evaluated like all of the other 
pieces of equipment. The Repair GUI allows for information 
relating to repair work that was performed at the central 
location or under the direction of the central location to 
be entered and retained with the piece of equipment as 
historical data. In this manner, over a period of years, 
historical repair data may be retained such that a complete 
history of a transformer's repairs may be gathered and- 
maintained and easily accessed through the DEIS 24. 

FIGURE 31 illustrates a Company Number Change GUI and 
a Reclassification GUI. The Company Number Change GUI in 
the exemplary embodiment illustrated by the DEIS 24, 
provides a mechanism to change the company number ID. The 
company number ID, in the exemplary embodiment illustrated, 
provides the unique identifier for each piece of equipment. 
The Reclassification GUI provides a mechanism to reclassify 
the ownership of a particular piece of equipment from one 
business entity to another. For example, in a regulated 
environment, certain equipment may be counted as part of a 
rate base while equipment owned by other entities may not. 
In the event that .equipment, such as transformers, is 
transferred from one entity to the other, the rate base 
would need to reflect the same accordingly. Anytime that a 
reclassification occurs, information may be sent to an 
outside system via an interface to indicate such a 
reclassification. In one embodiment, the property 
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accounting system, which tracks the equipment that should be 
included as part of the rate base in a regulated entity, is 
notified of the reclassification change and. is updated 
accordingly. 

FIGURE 32 illustrates the last GUI of the inventory 
module that concerns the central inventory location in the 
exemplary embodiment illustrated herein. FIGURE 32 

illustrates a TSN Mfg Template GUI. The TSN Mfg Template is 
simply a table that lists all of the available TSN numbers. 
A TSN number may simply be thought of as a stock number or 
as a SKU that uniquely identifies a particular class and 
type of product or equipment. 

FIGURES 32-36 provide exemplary GUIs to carry out the 
various functions performed by the transportation module 20. 
The transportation module provides such functions as 
assistance with managing transportation loading, 
transportation routing, driver planning, generating loading 
documents that assist the driver and the receiving party 
with what is being transported, generating bills of lading 
to comply with Department of Transportation regulations 
which, among other things, provide certain weight limits and 
weight restrictions. 

FIGURE 32 illustrates a Load Detail GUI, which is the 
first GUI in the transportation module 20. The Load Detail 
GUI receives route information and requests for either all 
loads currently planned or in transit or specific load 
numbers that are planned or are in transit and provides a 
report of various orders that have both been assigned to a 
load and those that have not yet been assigned to a load. 



ATTORNEY DOCKET NO. 
BASI . IP2013 



PATENT APPLICATION 



- 39 - 

EQUIPMENT INFORMATION SYSTEM AND METHOD 

FIGURE 33 illustrates a Create/Update Loads GUI and a 
Driver GUI, The Create/Update Loads GUI allows a user to 
create new truck loads and to update or modify previously 
created loads. The Create/Update Loads GUI also allows for 
the status as to whether the load is in transit or planned 
to be changed. Reports may also be generated from the 
Create/Update Loads GUI so that bills of lading and loading 
reports may be generated and physical printouts may be 
provided to the truck drivers. The Driver GUI simply lists 
all available drivers and their default truck number. 

FIGURES 34-36 provide the final GUIs for the 
transportation module 20 and provide access to various- 
tables so that information may be viewed and certain 
information may be modified. These GUIs provide access to 
such information as stock numbers or TSN numbers of other 
equipment, route information, which includes cut off day and 
cut off hour information, shipper information, trailer 
information, including trailer weight capacities and other 
identifying information, and truck information. 

FIGURES 36-50 include various exemplary tables that are 
used to carry out the functions of the table maintenance 
module 14. In general, these various tables provide user 
access to various tables of the database of DEIS 24 that 
include information that a user has the authority to modify. 
This information -includes such information, for example, as 
equipment manufacturer information, activity descriptions, 
status codes based on activity and activity reason 
selections, crew information, security information, yard, 
warehouse, or location security, and equipment 
specifications such as KVA ratings and oil type. The tables 
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also contain such information as reason codes, repair 
information, service area descriptions, transformer tap code 
information, transformer phase information, stock number or 
TSN information, user security, and virtually any other 
information that is desired. 

Thus, it is apparent that there has been provided, in 
accordance with the present invention, an equipment 
information system and method that allows for equipment 
inventory to be tracked, monitored, and evaluated more 
efficiently and effectively, and that satisfies one or more 
of the advantages set forth above. Although the preferred 
embodiment has been described in detail, it should be* 
understood that various changes, substitutions, and 
alterations can be made herein without departing from the 
scope of the present invention, even if all of the 
advantages identified above are not present. For example, 
the system may be implemented using a different software 
architecture and the various functions and modules may be 
combined and rearranged in any number of ways. The system 
of the present invention may be implemented using a 
client/server configuration as described herein, or using a 
central processing configuration or less distributed 
configuration. Also, the techniques, systems and 

sub-systems described and illustrated in the preferred 
embodiment as discrete or separate programs and processes 
may be combined without departing from the scope of the 
present invention. Other examples of changes, 

substitutions, and alterations are readily ascertainable by 
one skilled in the art and could be made without departing 
from the spirit and scope of the present invention. 



